We trained and tested young (6-8 months; n = 13), middle-aged (12-14 months; n = 41), and aged (22-24 months; n = 24) male Fischer 344 rats in a rapid acquisition water maze task and then quantified 27 stress hormones, cytokines and chemokines in their serum, hippocampi and frontal cortices using bead assay kits and xMAP technology. Middle-aged and aged rats learned the location of the hidden platform over training trials more slowly than their young counterparts. After training, young rats outperformed middle-aged and aged rats on both immediate and 24 h retention probe trials and about half of the middle-aged and aged (aging) rats exhibited impaired performances when tested on the retention probe trial 24 h later. The concentrations of many serum, hippocampal and cortical analytes changed with age often in networks that may represent age-sensitive signaling pathways and the concentrations of some of these analytes correlated with water maze learning and/or memory scores. Serum GRO/KC and RANTES levels, hippocampal GM-CSF levels and cortical IL-9 and RANTES levels were significantly higher in rats categorized as memory-impaired versus elite agers based upon their 24 h probe trial performances. Our data add to the emerging picture of how age-related changes in immune and neuroimmune system signaling impacts cognition.
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Introduction
In the United States, ten thousand baby boomers will retire each day over the next two decades (Passel and Cohn, 2008) . The development of strategies that predict and treat cognitive decline with no underlying pathology in our rapidly expanding aging population is becoming increasingly critical for optimizing the quality of life for this age group and for containing the cost and burden of its care. Age-related cognitive decline has been linked to altered levels of stress hormones and circulating and central cytokines and chemokines (Kohman et al., 2012 (Kohman et al., , 2011 Speisman et al., 2013a; Villeda et al., 2011 ) that likely indicate age-sensitive changes in their signaling pathways. If changes in the levels of these or other factors in aging individuals predicted cognitive decline later in life, then early interventions such as daily exercise or environmental enrichment (Foster, 2007; Jurgens and Johnson, 2012; Kumar and Foster, 2007; Kumar et al., 2012; Speisman et al., 2013a,b; Williamson et al., 2012) could be employed and targets for novel therapeutic strategies revealed.
The variable performances of aging rats on a behavioral task can be capitalized upon to categorize them as memory-unimpaired or memory-impaired so that potential mechanisms mediating the impairment can be identified (Bañuelos et al., 2013; Drapeau et al., 2003; Foster, 2007 Foster, , 2012 Foster et al., 2012; Gage et al., 1984; Kumar and Foster, 2013; Markowska, 1999) . We have previously employed a rapid acquisition water maze task to detect memory impairments that emerge in rats as young as 13 months-old and that are exhibited reliably in rats older than $18 months (Blalock et al., 2003; Foster, 2007; Kumar and Foster, 2013; Speisman et al., 2013a,b) . Aged rats that exhibit impaired performances in this task have upregulated expression of neuroinflammation-and stress-related genes in the hippocampus, altered circulating and hippocampal cytokine concentrations http://dx.doi.org/10.1016/j.bbi.2015.06.005 0889-1591/Ó 2015 Elsevier Inc. All rights reserved.
